232                  HYDROMETALLURGY OF COPPER
upper hearth the temperature was kept as low as the heat developed by the oxidation of the sulphur permitted. No fire was applied except after the ore had passed the whole circle of the hearth and came near to the slot through which it dropped into the lower hearth. There a very gentle fire was maintained to prevent the temperature from falling too low.
The best results were obtained by regulating the roasting on the upper hearth so that the material commenced to ignite when it had moved about 8 ft. from the point at which it had entered the furnace. By observing this precaution the roasting was so much advanced by the time the material had reached the drop-slot that the oxidation of the sulphur did not create more heat. This point in roasting was readily observed by stirring the charge; if the particles thrown to the surface brightened and remained so for a short while the oxidation still evolved heat; but if these particles were of a dead red color and began to darken immediately, it was an indication that, in order to continue the oxidation, heat must be applied. It was found to be of the greatest importance to have the roasting well advanced when the material left the upper hearth. When it was neglected and the speed of the feed increased so that the matte, after having dropped to the lower hearth still created heat by oxidation, the finished product was invariably insufficiently roasted. It was endeavored to maintain a gradually increasing temperature in the lower hearth up to the point of discharge.
In order to regulate the final heat, tests were made at intervals of the material before and after it passed the last fire. The samples were sifted and washed in a small dish to determine if any cuprous oxide had been formed. The presence of cuprous oxide is readily determined by its pink color. It often happened that although the material was free from cuprous oxide before passing the last fire place, it could be plainly detected after passing it. This was always an indication that the lire wan too hot. It was important to avoid this condition because by too high a temperature cupric sulphate, of which quite a percentage was formed during roasting, was decomposed into cuprous oxide and sulphuric acid, and the matte was discharged before the cuprous could b<5 oxidized to cupric oxide. This test had to be made, not in order to prevent the loss of acid, because in the Hunt and Douglas process more acid is made than needed, but for the reason that when cuprous oxide is treated with dilute sulphuric acid, only one-half of the copper can be dissolved as cupric sulphate; the other half changes into metallic copper, which being insoluble, will remain in the residues.
Even with the greatest care it was impossible to roast a leady matte free from small lumps. They formed in the very early period of the process before any additional heat was used, but as a rule, being usually porous, they were found well roasted. These lumps, however, were very undesirable in the subsequent operation, as they retarded the solutiontallurgy, Vol. I, p. 212. readily transferred to the smelter, where they form part of the charge for the8
